
MOSTUi . 

Z80 MICROCOMPUTER SYSTEM 

Micro-Reference Manual 


MAIN REG SET ALTERNATE REG SET 



general 

PURPOSE 

REGISTERS 


Z80-CPU REGISTER CONFIQURATtON 





SUMMARY OF FLAG OPERATION 


__ 

07 

S 



H 


n 

V 

N 

oo 

c 

__ 

AOOA.iAOCAt 

1 

1 

X 

J 

X 

V 

v 

t 

Bba add A add wA cHry 

SUBt.SSCA.i.CFi. N(C 

1 

1 

X 

1 

X 

V 

1 

1 

Bhii tuhtiact. nibtract wA cany, compart tad nogatt accvmadatar 

ANOt 

\ 




X 

F 

0 

g 

1 lapiul optratmne 

ORcXORi 



X 


X 


0 

B 

INCi 

1 


X 


X 

V 

0 

• 

Bbii laKrarntrit 

OECt 

1 


X 


X 


1 

• 

Bhii doettmoM 

AGO OD. SS 

• 

t 

X 




0 

1 

IB bit add 

AOCHLSS 



X 


X 

V 

0 

1 

IB-bit addaiA cariy 

SACMLSS 



X 


X 


1 

1 

IBbit tuhhKi MA carry 

AlA. niCA RRA.flACA 

• 

• 

X 




0 

\ 

Noiait accumulaiar 

BIlFICkAFi: FFCi 

1 


X 


X 


0 

I 

Ratata and ifcili locatront 

SLAt.SFAi:S«t.i 

FlO. FFD 


, 

X 




0 

• 

Routt diUtUft and fiphi 

OAA 

t 


X 


X 


• 

1 

Oacimai adprat accumolaior 

CFL 


• 

X 


X 


t 

• 

CamplamaM aawmwlaior 

SCF 

• 


X 




0 

1 

Sal carry 

GCF 

• 

• 

X 




t 


Cotnpitmant arty 

INr, la 

1 


X 


X 

F 

0 

• 

Input rapiiwf mdoaci 

INI. INO, OUTI. OUTO 

X 


X 

A 

X 


1 

• 

iBIach inpol tad aalput 

INIF. INDF. OTIF, OTOF 

K 


X 


X 

X 

1 

• 

IZ'Oif a d OothttyMuZ* 1 

LOl; LOD 



X 

0 

X 

1 

0 

• 

iBIocb Haniltt inururiiam 

lOtF. IDOF 

X 

X 

X 


X 


0 

• 

IF/V • 1 d BC F a othtrana F/V • 0 

CFI. CFIF. CFO.CFOF 

X 


X 


X 

1 

1 

• 

Bloch laarcli minvciMiw 

ID A. 1.10 A F 

1 


X 


X 

Ilf 

B 


Z'lilA'lMU.alhtrytittZ'B 

F/V • 1 d BC F Q. oihtcwiM F/V • 0 

Tht contani of tht mUrrupl tnthU Ihp Hop OFFI a coprtd inia 

B1TP.I 

X 

1 

X 

1 

A 

X 

0 

• 

ihaF/VIUp 

Tht itaia al hri b al locaiiM i a copmd into At Z Nap 


Ti« faHMWAf MIM>«A >i iMd «n ti« taM 
Syntbctl OpaftMn 

C Carry^iMk C* t ttit •pmi'M i uny fwa i(« USB ol ih* i»**rtnd m fwitil 

I Zmo llai I <1 tt« rvwll •! ki oparttKxi • imo. 

S f>H S' I <1 USB «l Hit mun n am 

F/V Fwily «r attrilwt fUf Hrity IPI mH iMrtlAN <V> It* mm* itfcH OAtrtt'ont tflttt ttiM llti Mil Itii fw>>V 

tht in^l Nhilt tfiAiMlil ApartMntttfMt itMllAiaitli Hit ci««rll«« Hi Hit muM H F/V iioWi parity. P/V'1 if Hit rawit ol 
fht OHtrttion a Mn. F/V*0 if rnrfi« oM IIF/Vtio<Ae««rllai«.F/V'1 if iMiowlial H« epartiioti praHucH la ovttfiMi 
H HiM tarry flap N't H Iht aM or MtBwaci opartiiari praHuttH a carry laia or Borroit ham hii 4 al ilatcciimHlalar 

N AM/Subtiaciflai N'lrlthtpraviauiaptraliOArtaiaiaMraci 

Hand Nflaiiart MadmcaaiaAciiaflitiih At HKiHtaladfMl inaiiuction IDAAI lapraptrly corrtci thaitwii intoptckad 
tea lorami tattawnp addHian or tahirttiiaa wiMp aparaadt anA pacUd ICO formal 
I Thtfla|i(affa(iadauai*ii|MthtraaUiaf ihtaptraiian 

• Tha flap a uachanpad by rt» eparatiaB 

0 Tht flap a rout by tht aamaliaa 

t Tht Hapaatt by Hit aptratiaa 

X Tht Hap at‘'dani cart” 

V FA^ flap tflacltd accaidiap la At awcrflaty raaull al tht oporalian 

F F/V Hap allKltd actor Hap la Itia parity laatll of tht oatraiia* 

r AayaatafthaCFUiapitttnAI. C.0.f.H, t 

1 Any 8 bH lacatian far all Hit odAtump medn alioaa d tor Hit partacakir amrvttmn 

■ Any ISAl locatien far all tht addrtamp aiedti aFoyttd lor that muciiaa 

a Any ant al At 1*0 indc' n patart IX m IV 

A Atlrnfi couatti 

a Bhilwhrtinranpa <«.»»> 

A* ISbityalMiniaiift <A6SS»> 


1 




8 BIT LOAD GROUP 
'LD' 


BBIT LOAD GROUP 


SOURCE 



IHFLIEO 

RECini 


REC INDIRECT 

INDEXED 

EXT. 

kPOR 




1 

R 

A 

1 

C 

D 

E 

N 

1 

[ loa 

7E 1 lA 

(OEI 

1A 

IX«4 

00 

7E 

4 

IY*d, 

(Ml 

n 



A 

ED 

S? 

ED 

SF 

IF 

71 

71 

7A 

71 


70 

FD 

7E 

4 

1A 

■ 

IE 

K 

OCSTINATION 

MQlSrCR 

C 



«) 

4F 

40 

41 

41 

41 

42 

4A 

42 

41 

44 

4C 

46 

40 

41 

« 



00 

u 

4 

DO 

4E 

4 

FO 

a 

4 

FO 

4E 

4 


M 

oc 

0 



S? 

to 

tl 

12 

62 

■ 

M 

M 

M 



00 

61 

4 

FO 

M 

4 


11 

E 



SF 

u 

M 

SA 

60 

6C 

60 

K 



00 

SE 

4 

FO 

6E 

4 


IE 

21 

■ 

N 


IT 

n 

II 

12 

a 

14 

16 

M 



00 

11 

4 

FO 

M 

4 


1 



IF 

M 

a 

lA 

10 

1C 

10 

OE 



00 

•« 

FO 

IE 

4 


2E 

REG 

INDIRECT 

IHU 



77 

70 

71 

» 

71 

74 

7S 







11 

• 

IICI 



M 













j 



<0EI 



12 






L 









INDEXED 

[IXH 



OD 

77 

4 

DO 

70 

« 

00 

71 

« 

00 

72 

1 

OD 

71 

4 

00 

74 

4 

DO 

76 

^ 4 - 







00 

n 

4 

IIV*«] 



FO 

n 

4 

FD 

70 

1 

FO 

71 

4 

FO 

72 

4 

FO 

71 

4 

FO 

« 

1 

FO 

76 

4 







FO 

31 

4 

EXTAOOR 

(Ml 



22 

• 

■ 











■ 



IMFIIEO 

1 



ED 

47 
















L 

ED 

4F 













J 





nr 

—, 


'WV 


c 

Op-CM 
Tl iiS 2ft 

It 

Nn ' 

Na.d 

•VM 

Na-dM 

CvtiM 

N«.dT 

LOfTi 

t-%' 

• 


x' 


X 




01 t 1 


1 

1 

4 

LO >.H 

1 ••• 

• 








M r 110 


2 

2 

7 

10 iJNU 

lx>IHU 

• 








01 t no 


I 

2 

7 

10 f.(IX«4l 

r - (1X441 



X 

■ 


' 

‘ 

■ 

n oil 101 

01 r III 
- 4 - 

00 

3 

6 

11 

10 i.nv*!) 

1 > (IY44I 

■ 

' 

X 


X 

■ 

■ 


II III lot 

01 r 110 
- 4 - 

FO 

3 

6 

11 

LOINU.r 

IHLI>r 

• 




X 




01 no 1 


I 

2 

7 

L0(IX*4l.r 

(1X441-4 





X 




It on 111 

01 no r 

- 4 - 

00 

a 

6 

tl 

LO (IV«41,1 

IIY44l-r 





X 




n 111 111 

01 no r 

- 4 - 

FO 

3 

6 

II 

LOtHU.ii 

<HU-A 

• 




X 




00 ntiio 

» 

2 

3 

II 

ID <1X441. H 

(IX44l-a 



X 






II on 101 

00 ItOllt 

- 4 -- 

00 

M 

4 

6 

19 

10 (IY44).a 

(IY*4l-a 



X 






11 III 101 

00 no no 

«- 4 - 

— a - 

FO 

M 

4 

6 

10 

10 A (ID 

A-(ia 

• 








M 001010 

OA 

1 


7 

LO A (OE) 

A-(OE) 

• 








00 011010 

lA 

1 


7 

10 A (Ml 

A-(m) 

• 








eo in 010 

:;: 

1A 

3 


13 

LO (SO. A 

(lO-A 

• 

• 

X 



• 

• 

■ 

00 000 010 

02 

1 


7 

LOIOEI.A 

(OEI-A 

• 

• 

X 





• 

00 010 010 

12 

1 


7 

LOImI.A 

(na) — A 





X 


’ 


00 110 010 

32 

3 


13 

LO Al 

A-l 


I 



X 

FF 


• 

11 lit 111 

01 0101)1 

EO 

67 

2 

2 

9 

10 A R 

A-R 

» 

I 

X 

0 

X 

FF 


• 

n III 111 

01 on 111 

EO 

6F 

2 

2 

1 

LOLA 

1 - A 

• 

• 

X 


X 

• 


• 

11 101101 

01 oooin 

EO 

47 

2 

2 

1 

LO R.A 

R-A 

' 

‘ 

X 


» 

• 


• 

n 101101 

01 OOI 111 

EO 

4F 


2 

1 


NotM 1.1 MtM MV d lb* nt«Mn A A C, 0. C. H. L 

IFf tftt wntMl d 9m wMTMt mMt Rl^dop (IFF] m<* dt4 Mte tM F/V fiai 


FImNoWiwi: 1 •n^vt. X«<lt|itMAkM<m. 

t • fill ■ tHKM Kcor^ltii W tfw rMuli d iHt •m'Mim 


2 


3 




16-BIT LOAD GROUP 
LO* 

PUSH* AND POP* 


16-BIT LOAD GROUP 



MGaTER 

MM 

FXT, 

CXT. 

AOOR 

Rift. 

WOIR 

AF 

K 

OF 

ML 

SP 

IX 

IV 

aa 

laol 

i 

ISP) 


AF 










FI 










•1 

CO 



BC 








• 

a 

<1 

Cl 










It 

~IQ 


R 

OF 








a 

M 

01 1 

Q 









a 

a 

a 


1 










2A 


1 ^ 

HI 








a 

a 


T 

E 









a 

a 


. 







_ 


31 

FO 



SP 




FS 


00 

FO 


18 









FS 

'* 




1 









00 

00 


1 

IX 








31 

3A 

00 










a 


El 

' 









FO 

FO 



lY 








31 

3A 

FO 












El 




FO 

FO 

n 

EO 

00 

FO 




CXT 

fool 


«) 

U 


13 

u 

» 




AODR 



0 

a 

* 

a 









a 

a 


a 

_■ 

a 




RFC 
■ NO 

ISPI 

H 

CS 

OS 

FS 


00 

FS 

FO 

FS 





NOTE T>it Pinh ft ^ 

Iftt SP (fW tliWV •IKVltOA 


POP 

IMSTHUCTIOMS 



Sraftabt 

Oparaiiaa 

M • aa 

rxi 

r|- 

_ 



a" 


Oip-Cm 

18 881 no 

M MO 881 

a 

Ra-al 

-fTW* 

3 

Wa.«IM 

Np-oFT 


IDM.M 



X 

a” 

x 


CT*Wa 

3 

lo~ 

M 











— n — 




00 











n ^ 




01 

U)IX.na 

IX • an 


0 

X 


X 


a 

a 

11 811 101 

00 4 

4 

14 

10 











08 100 001 

31 



II 











- n * 






UOlY.na 

lY - an 


• 

X 




a 

• 

11 111 101 

FO 

4 

4 

14 












00 100 001 

31 





















LO HUM 

H {an*n 


a 

X 




a 

a 

00 101 010 

3A 

3 

S 

IS 



1 • (aal 









- - 






LOM. (aal 

MH*-<aa*l) 


a 

X 




a 

a 

11 101 181 

EO 

4 

8 

30 



Ml -lanl 









01 Ml on 






lOIX.taal 

IXH>laa*l) 



X 


X 


a 

a 

II oil 181 

00 

4 

6 

30 



•XL-laal 









00 101 010 

3A 





















LOIV.Iaa) 

IYH-(na*l> 


a 



X 



a 

11 111 lot 

FO 

4 

8 

20 



IVt'Inal 









00 toi 010 

3A 















I • I 






LOIaa). HL 

(na*li - H 


a 

X 


X 


a 


00 too 010 

31 

3 

S 

II 



lna)*L 































LOImI.M 

(na«tl > Mh 


a 



X 


a 


11 101 101 

EO 

4 

8 

30 



lna)<-Mi 









01 MO oil 
















: : 






LO laat. IX 

ImhII IXm 


a 

X 





a 

11 811 101 

00 

4 

8 

30 



lna)*IXL 









OO 100 010 

» 















• n - 






LO laaj. IV 

laa*ll - IYh 


a 

X 


X 


a 

a 

11 111 101 

FO 

4 

8 

30 



laal-^IYi 









OO 100 010 

33 





















lOSP.Nl 

SP • HL 

a 


X 


X 


• 

a 

11 111 001 

FO 

1 

1 

8 


LOSP.IX 

SP > IX 





X 


a 

a 

II on 101 

00 

2 

3 













II 111 001 

FS 





LOSP.IY 

» - lY 

• 




X 


a 

a 

I) in 101 

FO 

2 

3 













It 111 ooi 

FS 




04 

PUSH OP 

ISR2) • mi 


• 

X 


X 


a 

a 

II pqO 101 


1 

3 

11 

DO 


ISPtl-P9H 














01 

PUSHtX 

(SP 2) IXl 

a 

a 

X 


X 


a 

a 

II on 101 

00 

2 

4 

IS 

10 


ISM) -IXh 









II too tot 

C5 




It 

PUSH lY 

t8P3l -IYl 


a 

X 


X 


a 

a 

It 111 101 

FO 

2 

4 

IS 



isp-it - IYh 









11 too 101 

ES 





POPaa 

P0H-lSP*l) 

Ml-UP) 

• 

• 

X 


X 

* 

• 

• 

11 qqO 001 


1 

3 

10 


POP IX 

IXM-ISP*tl 

• 

a 

X 


X 


a 

a 

11 on 101 

00 

3 

4 

14 



IXl^ISP) 









11 too 001 

Ft 





POPIY 

IYm-(SP*I) 


a 

X 


X 


a 

a 

11 111 101 

FO 

3 

4 

14 



IVL-ISP) 









II 100 001 

El 







Pair 

«C 

01 

HL 

AP 


Wow M ii ORY al fiN rofitiar pan 1C. D£. HU SP 
aa n anv ol (Ho rtyotw pan AF. 8C. DC. HI 

IPAIKIh. (PAIM>iralw to hi|l»ordar«kd law erPar ■pht bill oFtHorapnar pair itvaeiwtv. 
Oft ICL-C.AFH-A 

Fiof Nptotioa •• Hop OBI affactod. 0 ■ flop raoit 1 • fWp lal. X • Hap m uhAaowk 
I flap « a flaitad accorplap ta iHa rawlt ol tfia apvaboo 


4 


5 





EXCHANGES 
EX' AND 'EXX' 



BLOCK TRANSFER GROUP BLOCK SEARCH GROUP 



MMCN 

LOCATlOa 

HEQ 

IMIlt 

(NU 

eo 

'W 

Al 

ta(NLO«IC 

fO 

'CPIR'*I<kHLDicBC 

11 

roMit Mli 1C • 0 K ftad MKA 

*» 

XHT-OocHltBC 

EO 

CPOr-OocHlftlC 

" 

INOHt «Mi • C • 0 «IM MA 


HI MMH tg lecitiga m mmm'i 
to b* coApgntf wnti tcmiMMat 

BC tt brv cowow 


6 



7 



8 BIT ARITHMETIC AND LOCIC 


&-8iT ARITHMETIC AND LOGICAL GROUP 


SOURCI 


RCCtSTfR A00R€$$IMC 

RE6. 

IROIR. 

mOEXED 

IMMCO. 


A 


c 


E 

N 


IMO 

nx*d} 

IIY»d) 

■ 

'ADO- 

ST 

•0 

II 

" 

n 

14 

as 

aa 

DD 

M 

FO 

96 

C8 

AGO ■ CARRY 
•ADC 

SP 

as 

as 

BA 

18 

ac 

•0 

K 

00 

IE 

d 

FO 

9E 

4 

cc 

SUBTRACT 

1 *SU8‘ 

IT 

M 

at 

as 

as 

94 

as 

" 

00 

K 

d 

FO 

r 

01 

SUBatURflV 

sac 

IF 

M 

90 

9A 

91 

BC 

90 

« 

00 

ac 

4 

d 

OE 

•AND' 

AT 

AO 

Al 

AS 

AS 

A4 

AS 

AS 

DO 

AS 

d 

FO 

AS 

d 

El 

•KOR* 

1 — 

AF 

AB 

A9 

AA 

AO 

AC 

AO 

AC 

00 

AC 

d 

FO 

AC 

4 

EE 

U 

IT 

10 

SI 

as 

as 

14 

as 

" 

00 

K 

« 

FO 

18 

4 

FI 

COMPARf 

■tf 

BF 

“ 

19 

BA 

BO 

BC 

BO 

BC 

00 

FO 

r 

FE 

a 

iNCREHCRT 

■IRC 

SC 

" 

OC 

14 

1C 

M 

SC 

M 

DO 

a i 

~n 

}* 

d 


OECRCMENT 

■DEC 

SO 

oa 

00 

19 

10 

S9 

so 

IB 

00 

ss 

d 

FO 

r 

.1 


MatatM j 

SvaSaiW 

1 Bawilita j 

1 

9 1 

z 

j 

Fit 

N ' 

" . 

iPFVl 

i ■ i 

j c 

OaCad 

Tl 94S SIB 

4 

Hts ' 

Na.t« 

Otm 

iMa-alM 

Cvdn 

Ra^T 

9mm 


M)0A.r 

>A.A*f 1 

1 

1 

X! 

1 

i 

X 


0 1 

1 1 

laKBQ / 


l~ 

1 

4 

r Rtt 

ADD A.* 



i 

X 1 

1 

X 

V 

1 a ' 

1 1 

nSSOtia 


S 

S 

T 

000 B 


1 A .A*a 1 







1 


• • • 





O 01 c 

010 0 

AOOA.(HU 

A • A>IHU 1 

I 

1 

X 

1 1 

i ^ 

V 

, a ' 

1 t 

toBOCiio 


1 

S 

T 

on E 

ADOA.(IX*« 

A-A*(iX<dl 

1 

j 

X 

; ‘ ■ 

i * ! 

V 

a 

1 1 1 

n oil ia> 

00 

3 

s 

19 

100 N 






1 

1 




laftMO'io 





101 1 







1 



1 

• d • 





in A 

ADO A. 4IY«d) 

: A'AMIY^di 1 

1 

1 

1 

1, 

1 * ' 

V 

a 

t 1 

11 111 101 
laBwniia 

FO 

S 

.9 

19 



, 1 





1 




• d • 






AOCA.t 

A.An*CY 1 

1 

1 

X . 

I 

X : 

V 

a 

I ' 

HQ 





llttAT aIf.A, 

SUBi 

; A«A 1 

I 

1 

X ' 

i 1 

1 X : 

V 1 

1' 

1 1 

tw 





(NU. IIX*dl. 

sacA.1 

|A-A 1 CY 1 

1 

1 

X 1 

I { 

1 X 1 

V 

11 , 

1 1 

sw 





IlY^dlMlAlMM (O* 

ANOl 

1 A.A * i 

t 

1 

X 

1 

* 1 

p 

a 

® 1 

wan 





|aD 0 Miarueliaa 

OR. 

A'A • 1 ! 

1 

I 

* 1 

®l 

X 

p 

a 

a 

(mo 





iTht indwtltd biK 

XORi 1 

A>Aai ' 

J 

1 

X . 


' X ' 

p 1 

a 

0 ! 

pro 





AttUu «m OHS >a 

CP. 

A t 

! 1 : 

1 

X 

11 

* 1 

V 1 

1 

1 

iOT] 





iht AOO wi iboM 

INC. 1 

» • » • 1 

1 

1 

X ' 

1 i 


V 

a 

• 

00 r QBC 


1 


4 i 


INCIHU 1 

(HU'>{HU*I 

‘ 1 

1 1 

X ' 

1 

X 

V 1 

a 

• 

00 noWBP 


1 

3 

11 


INCIIX*«) 

(IX*dJ * 

1 ' 

1 

X 1 

1 I 

X 

V 1 

0 

• ' 

II an 101 1 
oa norTQFi 

j 00 

3 

S 

iss 



IIX*d»*l 




1 










INCIIY*d} 

IIY*dl > 

1 

1 

> 

1 1 
1 I 1 

* 

V 

a 

a ' 

, * 4 • 1 

II 111 1011 

I PO 

S 

« 

ss 



(IY«dl*t 




1 1 

1 




00 tlOfTQOi 





1 










j 

* ® ^ 






occi 

1 t 


1 

1 X ' 

! t i 
1 

X 

: V 

i 

i 

1 


osC 


1 1 



intar ol r. IHLI. 
HX«d>.«IY*dlH 
ahaiw Iv INC 
OECitflMlatMH 
itnd italti ■ INC 








1 1 








RtaMinWIiMili 





1 



' 1 








OP Coda 


Matn Tk» V th* P/V fbi uIum Hirfitaia Htti At f/V Kt| coauhh Dm tfartlM ol ita foyli ol iht 

SttitelvllwPiTmkol>i4>(ti«»tr>hf V • 1 wmi vrarfliMi. V • 0 attiM nat OMrtlow, P • i 
■Mm ptriry •• At ratutt«t«w. P ■ 0 ihmm pmly oi tN tiwlt» add. 


^Ut NoMtatA • • tlH Ml iIlKttd. 0 * flti rati. I • Rtd wt. X • Hti« uMMMt 
) * fill » tHtcttd taardtti la IM (twii af At apartiian 


9 




GENERAL PURPOSE AF OPERATIONS 



10 


GENERAL PURPOSE ARITHMETIC AND CPU CONTROL GROUPS 



SvMkelK 


ftw 


; 0e-Ca*i 1 

I Ma. at iNa atM Na.at T 


I OumMi I 

j>l 

I 1 1 " I<W| ■ 

DT 

71 M »• 

Hm 

Oyiai 1 Cydn Sam 

DAA 1 

CoaMreicc. 1 


m »; 1 * 1' 1 •; 


[bo lob 111 

‘ V ' 

11 « 

1 

ceiWMi aiti 1 


M ' 






ikm eco 







1 

iBOratqijd 






1 


or wEtratt ’ 








wtri pkLN 








OCOoiarirMi 







CPt 1 

A . T 

• 

« X 1 X • 1 

• 

90 101 til 

1 

1 1 « 

NCG 

A . *•» 

J 

: ) X 1 XV 1 

, 

11 101 101 

! ED 

1 

7 2 0 






01 000 100 

M 


CCf 

CT*C? 

• 

• X X X • 0 

1 

00 111 III 

: If 

’ ' * 

SCf 

CT-I 

a 

• X 0 X a 0 

t 

oo no 111 

)7 

1 1 1 4 1 

NOf 

No oparoiwn 

• 

• X • X • • 

a 

00 OOO 000 

OO 

114 1 

HAir 

CFUMIM 

• 

• X • X • a 

a 

01 no no, 

N 

114 

Dl • 

Iff • 0 

• 

• X • X • a 

a 

n 110 on 

f) 

1 14' 

Cl • 

Iff - 1 

• 

• X • X • a 

a 

n III oil 

fo 

I 1 4 

■MO 

Sw •alirtivl 

• 

a X a X a a 

a 

n 101 101 

EO 

2 2 0 


«e«iB 




01 000 no 

<« 1 


INI 

SH MUrrypr 

• 

a X a X a a 

a 

11 101 lot 

EO 1 

2 2 0 


•edtl 




OI 010 no 

w i 


IMI 

Sw HitorrvW 

• 

a X a X a a 

a 

,11 101 101 

EO 

2 2 0 


•oOi} 


' ' ' 


bi on no: 

SE 1 

1 


•ccvmuKtor 


ComplMMM 
Kcuaultiw 
(Oiw'tcom p Nw w tl 
Ni9*i« mc, Iim'i 

Mtaftemnil 
CoMpItHMM Ufly 
"•t 

Sti ctrrv 


NsM iff Mdictitf th« inwrupf iiMbit tl>»no# 

CV ■MWMH V>i carry fh^tlo* 

fill NoUtwn • • lti| AW •HkiM. 0 ■ ili| rwil, t • llii WL X • IU| n iMnonii^ 
t * All«iHiciiX Kurdiai II »c <twn el Mii oeeiihon 
• • UiMrtvpu are mi lamplae W iheantfet Elor OI 


11 





16-8IT ARITHMETIC GROUP 


IfrBIT ARITHMETIC 


SOUIICC 










•C 

OE 

Nl 

SP 

IX 



HL j 01 

It 

21 

a 



'AOO' 

OD 

IX 

00 


OD 

00 



n 

19 


a 

a 



IV 

FO 


FD 


FO 


OB 

19 


39 


a 

AOD WITM CARRY AND 

III “ 

EO 

EO 

ro 



SET FUCS AOC- 

4A 

SA 

6A 

FA 



SUtWTH CARRY AND 


EO 

CO 

EO 



SET FUGS 'SRC 

Ml 

41 

U 

92 

73 



INCREMENT -INC 

1 •) 

.. 

23 

n 

00 

FO 


1 




a 

a 

DECREMENT 'DEC 

n*” 

tl 

21 

— 

u 

00 

FO 

. 

L_ 




n 

n 


Mmwmc 

SyalMtic 

..... 

Fk 

«* 


oacm 

fnoTnr 

N 

Nt.tl 

Na.t(M 

Ma.a«T 


AOO HL b 

; a 

‘ . 

• X 

X 

X 1 a 1 0 


OD Bfiior 


■yop 

CytiH 

3 

li 

o 

fltg. 












oo 

oc 

AOCHUb 

HL •Hl*a*€Y| 1 

1 X 

X 

X ! V 1 0 


II 101 101 

EO 

2 

• 

IS 

01 

OE 





1 


•I Hi 010 





to 

HL 





1 







n 

SP 

SBCHLa 

Hl>Hl»CV 1 

1 X 

X 

X V 1 


It 101 101 

EO 

2 

4 

IS 









01 nO 010 







AOO IX. pp 

)X *IX*pp • 

a X 

X 

X a 0 


II on 101 

DO 

2 

4 

IS 

pp 

rh 





, 1 


00 ppt 001 





00 

oc 


1 



1 







01 

oc 





1 







10 

IX 


1 



1 







11 

SP 

AODIV.n 

IV»IV*n a 

a X 

X 

X a 0 

1 

11 III 101 

FO 

3 

4 

IS 

IT 

Ra» 





1 


00 rrl 001 





oo 

BC 












01 

OE 


1 



, 







10 

IV 












It 

SP 

iNCn 

■ •S*l a 

• X 

a 

X a a 

a 

00 »o on 


1 

1 

6 



INC IX 

IX • IX*I a 

• X 

a 

X a a 

a 

It on 101 

OD 

2 

2 

10 









00 too on 

n 






INCIV 

IV-IVil a 

• X 

• 

X a • 

a 

n in 101 

FD 

3 

2 

10 









00 100 on 

23 






DEC* 

tl .> ■ 1 a 

a X 

a 

X a a 

• 

00 Hi on 


1 

1 

fi 



DEC IX 

(X • IX 1 a 

a X 

a 

X a a 

a 

11 on 101 

00 

2 

2 

10 









00 101 on 

20 






DEC IV 

IV • IV 1 a 

a X 

a 

X a • 

a 

11 111 lot 

FO 

2 

2 

10 




1 





00 tot on 

20 







NatM ■ n any of A* rt*«tar patn IC OE. HL V 
»»tt aoy o> ri^ar pan SC. OE IX. SP 
n n any o< At ntwar pain IC. OE, IV. 8P. 

FlH Hoiiiwn a • aei aHaciad. 0 • rMt. I • (lag tai. X ■ llt| • unknam 
i • (lag M tHacM accwding ip iha rnMll ol At apmilan. 


12 


13 



ROTATES AND SHIFTS 




IS 




BIT MANtPULATION GROUP 



R(CIS7ERA00RE$StN6 

REC. 

INOIR. 

INDEXED 

MT 

A 


C 

0 


H 


INI) 

1IX*6) 

OYH) 



ca 

47 

ca 

40 

ca 

41 

ca 

42 

ca 

42 

ca 

44 

ca 

41 

cs 

40 

?■ 

k 

ca 

a 

4f 




ca 

47 

ca 

40 

ca 

40 

ca 

4A 

ca 

40 

CO 

4C 

ca 

40 

ca 

4E 

? 



ca 

$7 

ca 

so 

ca 

SI 

ca 

52 

ca 

S3 

ca 

54 

ca 

ss 

ca 

66 

ra 

• 

M 

ft-- 

ca 

4 

TEST 


CO 

$7 

ca 

M 

ca 

50 

ca 

SA 

ca 

so 

ca 

sc 

ca 

so 

ca 

SE 

66 

ca 

• 

ca ' 

Si 

■ojr 


CO 

07 

ca 

so 

ca 

61 

CO 

02 

ca 

63 

ca 

64 

ca 

os 

ca 

66 

iV 

ca 

ta 

4 

aa 



a 

07 

ca 

sa 

ca 

60 

ca 

OA 

ca 

oa 

ca 

ec 

ca 

60 

ca 

SE 

66 

ca 

u 



ca 

77 

ca 

70 

ca 

71 

ca 

72 

ca 

73 

ca 

M 

ca 

TS 

ca 

70 

66 

ca 

4 

ca 



"ca 

77 

ca 

70 

ca 

71 

ca 

7A 

ca 

70 

ca 

ca 

70 

ca 

n 

ii^>- 

ca 

Lk 



ca 

•7 

ca 

ao 

ca 

01 

ca 

02 

ca 

83 

ca 

04 

ca 

os 

ca 

86 

Cl 

4 

aa 

—4^5-- 

CS 

4 

aa 

fl£sn 

UT 

• 06 S' 


ca 

07 

ca 

08 

ca 

sa 

ca 

OA 

ca 

oa 

ca 

ac 

ca 

00 

ca 

!!_i 

“06 —' 

ca 

« 

■—TO'—' 

k i 


ca 

17 

ca 

•0 

ca 

»' 

ca 

S2 

ca 

61 

ca 

64 

ca 

ss 

■c"iH 

•« 

ca 

4 

aa 

ft—1 

u 1 


« 

t7 

ca 

10 

ca 

M 

ca 

SA 

ca 

sa 

ca 

sc 

CO 

so 

ca 

SE 

66 

ca 

•( 

m 

* 

ca 

A7 

ca 

AO 

ca 1 ca 

At 1 A2 

ca 

« 

ca 

A4 

ca 

AS 

ca 

A6 

• 

ca 

Aa 


1 

1 

1_ 

s 

ca 

A7 

ca 

AO 

ca 1 ca 

AS 1 AA 

ca 

AB 

ca 

AC 

ca 

AO 

ca 

AE 

60 

cs 

• 

At 

-fj—; 

ca 

4 

c 

CO 

ca 

BO 

ca 

ai 

CO 

02 

ca 

03 

ca 

ca 

as 

ca 

06 

66 

ca 

M 

li ' 

4 

7 

CO 

07 

ca 

« 

ca 

ao 

ca 

OA 

ca “ 

oa 

ca 

ac 

ca 

BO 

ca 

BE 


- 

ca 

4 



ca 

a 

ca 

CO 

ca 

Cl 

ca 

C2 

ca 

a 

ca 

C4 

ca 

cs 

ca 

C6 

? 

ca 



ca 

C7 

ca 

CO 

ca 

ca 

ca 

CA 

ca 

ca 

ca 

cc 

ca 

CO 

ca 

" 8r “ 

ca 

ct 

- -*o 

ca 


I 

ca 

07 

ca 

00 

ca 

01 

m 

ca 

03 

ca 

04 

ca 

os 

ca 

06 

06 

ca 

? 

«T 


ca 

07 

ca 

00 

ca 

os 

B 

ca 

oa 

ca 

DC 

ca 

00 

ca 

OE 

So' 

cs 

4 

ca 

•$er 


n 

E7 

ca 

EO 

ca 

El 

ca 

E2 

ca 

13 

ca 

E4 

C8~ 

ES 

~ca 

H 

ca 

4 

ca 



ca 

E7 

ca 

EO 

ca 

£S 

ca 

EA 

ca 

EB 

ca ^ 

EC 1 

ca 

EO 

~ C8 " 
EE 

M> 

ca 

4 

li 

ca 

ft 

ft— 

ca 

ft 


f 

ca 

77 

ca 

70 

ca 

71 

ca 

72 

ca 

73 

a 

74 

ca 

7S 

ca 

^ i 

7 

ca 

77 

ca 

70 

ca 

ca 

7A 


ca 

7C 

ca 

70 

^“1 

60 

ca 

»*_ 

-T6-* 

ca 

*»- -J 


16 


BIT SET. RESET AND TEST GROUP 



Sva*aitt 

_^71 






0pC*4t 

Baal 

NasIM 

■mIT 



Mksaaaic 

OsanOaa 

* 

2^ 


N 


7/V 

□l 

0 

1®’ 

70 SAS 21a 

Nr 

arw 

CvaNt 

SMm 

Camawm 


aiTa.1 

*Z.Tfc 

X 

1 

“x 

I 

IT 

x' 

• 

11 

001 

an 

ca 

2 

7 

a 

T 

lJss 


Z-fNlia 









01 

s 






00b 

a 

aiTfc. (NU 

X 

t 

X 

1 

X 

X 

0 

• 

11 

001 

on 

ca 

2 

3 

12 

001 

c 


2 * (ix^ 









01 

b 

110 





oia 

0 

errs, iixto^ 

X 

1 

X 

1 

X 



• 

II 

oil 

lai 

00 

4 

S 

20 

on 

E 











II 

001 

on 

ca 




100 

H 











- 







lot 












ai 


no 





111 

A 

BITS, (ir*aia 

2 - 
















b 

Oil Ta 

X 

i 

X 

I 

X 

X 


• 

II 

111 

101 

70 

4 


20 

obb 

a 











11 

001 

on 

CS 




001 












• 







010 












01 


no 





on 



















100 



















lai 



















110 


SETti 

















in 


rt - 



X 






II 

001 

on 

ca 

2 

2 

a 













Q} s 








SCTk.4HU 

IHUb • 1 



X 


X 




11 

001 

on 

ca 

2 

• 

IS 













(TD a 

no 







SETkiixtai 

• 1 



X 

• 

X 




It 

on 

lOt 

00 

4 

6 

23 













11 

001 

on 

ca 
















irn s 

no 







SE7 a, (1V*6l 

iiv*ajs • 1 

• 

• 

X 


X 



• 

11 

111 

101 

70 

4 

6 

23 













11 

001 

on 

ca 


















« 

















ES t 

no 







RESS.i 

% . 0 

• 


X 


X 

• 



[T51 







Ta lotin w 



1 Rr. (HU. 
















CadtrRiMtIS 


HXttf}. 
















al SET b.iRib 


liv*ai 
















{Rj]. Flap lap iim 


















train lar SET 


















mtiriKMn 



Tht 15 itiAuM ^1 b 101« 7) w IscHwn 1. 


n«|Motn»A 

I • fU| It tHtcN^ KMr«>fi| !• Hit fMuli e( Pit oparihon. 








JUMP GROUP 


CONOITION 



18 


a;mp group 



• M'lcamitMMRl iwmbar l« Pwn«f»<l]8. t2S> 

»3 ia o»<94* prsvida m rHfctwt o> p(*t m PC to 

Micr—iwttK by 2 pnti to tfto odtortto* of o 

Flo| PlotniM. • • fli| Ml iMittod. 0 ■ Itoo rMtt, l■na|*M.X■(to•l■ onkmiwn. 
I •Am toiftKtitott c oi tfi wito ihffMoH of tNoporallOA 


19 














CALL AND RETURN GROUP 


CONOITION 



FLAGS NAVE MORE 
THAN ONE fURPOSe. 

REFER TO fSOCPU 
TECHNICAL MANUAL 
FOR DETAILS. 

RESTART GROUP 



20 


CALL AND RETURN GROUP 



Flat NaiitiM. • ■ mi aNKtad, 0 * Rai rwL I * Rm **L X * R«|« •nkM«n. 
t • flat R iHatM ac(«d«d la Iht raiatl al Rm ORtniiOR 


21 







INPUT GROUP 


rORT AOORCSS 


INRUT 

DESTINATION 



iMHia. 

REG. ' 
INOIR. 

a 

10 

INPUT ‘IN' 

R 

E 

6 

A 

DS 

EO 

Tt 

t 


EO 

ji _ 

A 

0 

0 

R 

E 

S 

S 

1 

N 

0 

C 


EO 

a 

0 


EO 

SO 

E 


ED 

&t 

H 


EO 

n 

L 


EO 

$• 

' -INI*-INPUTS 




EO 1 





A2 ^ 

'iair>INP.IiKHU 




EO 

0« 1. REPEAT IE M 

REG 

(HU 


■7 

TNO'-INPUTS 

INOIR 


EO 

DkHLOkI 





'INDR'-INPUT.DkNL 




EO 

OkS. REPEAT IE t<0 


i- 


•A__ 


OUTPUT GROUP 


■ lOCX INRUT 
COMMANDS 


IHHEO 

REC. 


•OUTI'- OUTPUT 
luMLOtcA_ 


-OTir > ouTRvr. ik hl 
0»R. REPEAT im o 
DUTO’- OUTPUT 
^ HI 0« 0 _ 

‘OTON'-buTPuf. 0«c HL 
(Me ». REPEAT IE • ^ 0 


REfilSTER 

„ I , 


^ OlOCK 
OUTPUT 
COUMANOS 


PORT 

OESTINATlON 

ADDRESS 


I 


INPUT AND OUTPUT GROUP 


li—< 

WAlii) 

INr.lO 

INI 

INIR 

IND 

■NOR 

OUTIM. A 
OUT (O. t 

OUTI 

OTIR 

* OUTO 
OTOR 


Sr*aM« 





OrCaPi 

Noaf 

NaalM 

Ha-alT 



TTtn 

1 

ir^ 

-Wl 

n 

e ■*^rt WW~«5“ 


tjm 

tmm 

CawBaan 

A . (a) 

• 

.1 

X 

• i X 


• 

•'^11 on Btlj 08 ' 


3 

11 

a to Aq *• Aj 












Act la Ag ' Ak 

• . 10 

1 


« 

1 ' >( 

p 

D 

• ,11 101 lOlj ED 


3 

13 

C10 A(j A; 

*lf*1tGonlT 




' 



jOI t 000' 




010 A| ** A|^ 

Itian««iifill 












laafltttttf 














D 


' 








IHU 10 

X 

I 

X 

X X 

X 

1 

• .11 101 101 CO 


4 

11 

CIO A^i *• Aj 

1 • • 1 







10 100 010 A2 




010 Ag ^ A|^ 

HI - Hl*T 




1 








IHU • 10 


1 

X 

X ' X 


1 

• 11 101 101; EO 



21 

CioAo'A, 

0 • t 1 







18 no 010 0 } 


1(0*01 


0 10 A| - A)^ 

HI - HI • 1 









4 

IB 


IW««t wMil 









II B • 01 



1*0 














CO 










IHU • 10 

X 

t 

X 

X X 

X 


• ,11 101 101 CO 


* 

IB 

C10 A^ A| 

1*11 







10 101 010 AA 




BIO Ai-'A,) 

HI • HI 1 












{ (HU 10 


1 

X 

X X 

X 


• 11 101 101 EO 


S 

21 

CloAo ^ Aj 

: • • S 1 







10 111 010, BA 


110*01 


0 to Ag " A|g 

' HL • HI > 







i 


• 

16 


RtaMi aiHtl 









l«B>0» 



• >0 







1 





tol'A 



X 

• X 



• III 010 eir 03 


3 


n to Ap ^ A; 








. a * 




A(c 10 Ag ** Aia 

10 • • 




• X 



• 11 101 101 ED 


3 

13 

CloA^'A, 








01 1 001 




Olo A| - A,} 



CD 










KO'IHU 

X 



X ' X 

X 

« 

• 11 101 101 EO 


4 

II 

CIOA^-Aj 

• • • 1 




1 



10 100 on A3 




0 10 Ag A|^ 

HI • Hl»1 







, 





lO • <HU 

X 



X X 

X 

1 

• |ii 101 ler EO 


1 

21 

CloAo'A, 

B « S 1 







|io 110 on 03 


III 0*01 


0 la A0 *> A|0 

1 HL • HL*1 







1 


4 

11 


RapMtanM 









MB*0I 



iB-0 














iB 










1 (O • IHU 

X 

1 

X 

X . X 

X 

1 

• n 101 101 EO 


4 

II 

ClO Aq A; 

I'll 




1 



10 101 oil AB 




•w*0'*15 

HL • HI 1 




1 








llO • IHU 

X 



X 1 X 

X 

1 

• 11 101 101 ED 


i 

21 

C lo A^ A| 

• > 1 1 







1 ilo in oni 00 


1110*01 


0 10 Ag ^ Afg 

1 HL • HL 1 







■ 


4 



, RapMi uMl 





1 


! 1 


110*01 

f* 



1 

1 



1 


1 1 i 




i 


NcM (D H IM fMuH «< I I H MTO in* 7 t4t n Hi. OfhcrWM >t • >«MI 
flat Not»i«« • ■ lli| wi ■HaciaA 0 • tu* rnM. I • ll»| Ht, X ‘ IMf « uaknaiM 




Z80 - CPU INTERRUPT STRUCTURE 


MASXAIll HNTt 


I 

Rm« iMiruckM onto D«a But dunnt ISTi • III • io53 lAt IDIOA 

MHtI 

NtUari to 3 Bh <* BBig I'BTT S61 


Un 4 by 2M PHalwttlt 

InHffwoi 
SorvMt 
AouliiM 
Stotlfif 
Ail*«u 
T«Mt 

NO* MASKABLE INMIl 

Rciufi » BBh 0* lOlte 
INTfllflUrT ENAIlf/OISABil iLIMlOft 
Aciioo 
CPU UNO* 

01 

II 

10 A. I 
LOA. n 
Acttpl NMI 
RETN 
Au«»( iilT 
NCTI 






• • IFF] • Nnty fl«| 

• • IFF] • Plfily llof 

0 • 

IFF] • IFF] • IFF, 

B B 

• • 

• ~ indicoM w cK«««t 


24 



2 $ 









CTC PROGRAMMING SUMMARY 

RtCISTERSCiCCnON 



READ • DOWN COUNTER WRITE • CONTROL RECISTER 

LOAD INTERRUPT VECTOR 
CSfi-CSfO 



XX It ita bii«rv t^ulttiwii ol Miampliav dwintl mmWw 

KT OPERATINOMOOE 


TMMi Hpdt «ilv 



Cowntw/TMiw nA/t( «/- OtUOtt 


II Liiwl Tim CoMiMil ■ I Ikt imi CQaavl mi It IIh T<m Cmrmi: 


Cemrvi 

Rapattr 


CoNtrol 



CTC Ctiinnel interrupts wtien OIh ^ decremented to OOh 
T ime Contertt Decimel counts to interrupt 


SiO PROGRAMMING SUMMARY 


CHANNEL SELECTION 



READ REGISTERS 



*Cm Only •• RMd Oy 0«nn«l R 


READ REGISTER 1 



27 











SIO PROGRAMMING SUMMARY (Cont'd.) 


WRITE REGISTERS 


WRITE REGISTER 0 WRITE REGISTER 1 



ft 1 RCSCTHaCRCCHCCKER 

I ft RESET Ta cue OCNtfUTOR 

I 1 RESET CRC/SVNCSSENT/SENOIWO LATCH 


WRITE REGISTER 2* WRITE REGISTER 3 



ft 0 RaSaiTS/CHARACTER 

ft I RaTtlTS/CHARACTER 

I 0 RaSBiTS/CHARACTER 

t 1 RaSBITS/CMARACTER 


28 


SIO PROGRAMMING SUMMARY (Cont'd.) 


WRITE REGISTER 4 


T T [ T - -RARITV EI«ABLE 

I II'-PARITVEVEN/OOO 

0 0 STNC MOOES ENABLE 

0 1 1 STOB BIT/CHARACTER 

t 0 IMSTOPBirS/CHARACTER 

1 1 2 STOP BITS/CHARACTER 

0 0 B BITS SYNC CHARACTER 

0 1 IB BIT SYNC CHARACTER 

1 0 SOLCMOOE lOltimOSYNCELAOl 

1 I EXTERNAL SYNC MODE 

XI CLOCK MOOE 
X1B CLOCK MOOE 
X32 CLOCK MOOE 
XB4 CLOCK MOOE 


WRITE REGISTER S 

|07 I OB I OB I 04 I 03 I 03 I OI 

1, I-,— 


’ 1 C^TaCRC ENABLE 

. •-RTS 

- SOLC/CflC IB 

* -Ta ENABLE 

-- SEND BREAK 

Ta 6 BITS (OR LESSI CHARACTE R 
TiB BITS/CHARACTER 
Ta 7 BITS/CHARACTER 
TaB BITS/CHARACTER 


WRITE REGISTERS 

OB I 04 I 03] 02 1 DiTob] 


[dt ] ObTobT 


*ALSO SOLC ADDRESS FIELD 


I I T BIT B 

I-SYNC BITS 

• -SYNC BIT 10 

tTMCBIT 11 

-SYNC BIT 12 

-SYNC BIT 13 

-SYNC BIT 14 

-..SYNC BIT 16 

• FOR SOLC IT MUST BE PROGRAMMCD 
TO ”01111110'' FOR FLAG RECOGNITION 


STATUS AFFECTS VECTOR (02) (FROM WRITE REG 1| 

If this modt K «Bl«ct«d. tht vBctOT rvturnsd (rom an inttrrupt acknowledoe cyclt will ba 
vwtabit according to |he lollowing 


Vj I V, 


SX B T»aaa<«i« BwRar f iw«y 
Ch B E atamal/Slatu* Chanfa 
CX B Raeam Oiaraciar A«a4abN 
Oi B Saaeaal Raeam CMiBnion 
Cfc A rrawaM i i BiaWirTmaiy ~ 
Oi A E atamal/StatM CXarifa 
Oi a Ra c aiai CXaraclar AvaBaOla 
Oi a SpacMl Raoana ConBitiOA 


I H Ml* bil M 0. tha loiaB vacior pioaiawiwiJ « Hia vacwr raaiaMf n 








